The business literature has long recognized the importance of multinationals' distribution networks. The empirical analysis of distribution-oriented FDI has, however, received little attention which is at least partly due to the lack of appropriate data. We present a slightly modified version of Helpman, Melitz, and Yeaple (2004) that explicitly models the possibility for a multinational firm to export through its wholesale trade affiliate. We analyze the multinational firms' choice between foreign production and foreign distribution. Our empirical analysis uses different discrete choice models and alternative specifications for several sub-samples of multinational firms. We consider complex foreign sales strategies and correct for the sample selection bias that arises because we only observe firms that have foreign affiliates. Our results show that the decision between distribution and production-oriented FDI is based on the trade-off between fixed and variable costs. This paper has substantially benefited from the comments of Mary Amiti, Peter Egger, Horst Raff, Jim Markusen, Peter Neary, John Romalis, Beata Smarzynska, Nicolas Schmitt, and Maurizio Zanardi. This paper has partly been written while the authors visited the Research Centre of the Deutsche Bundesbank. The hospitality of the Bundesbank, as well as access to the Bundesbank's micro-database "MIDI" are gratefully acknowledged. This research has received financial support from the Franco-German ANR/DFG program on "FDI in services". We are, of course, responsible for any remaining errors.
Introduction
A striking feature of the new globalization process is the role played by multinational firms. Many studies have documented the overwhelming role of multinational firms in international trade. According to UNCTAD (2002) , one-third of world trade is intra-firm, and another third involves the participation of multinational firms. Kiyota and Urata (2005) report that in 2000, 95% of Japanese exports and 85.5% of Japanese imports were carried out by multinational firms and that half of the trade of Japanese firms took place within their boundaries. Clausing (2000) reports a similar intra-firm trade share for trade between the EU and the U.S. Intra-firm trade includes trade in intermediate goods among different units of multinational firms. However, intra-firm trade in final goods from the parent firm to wholesale trade affiliates accounts for the largest fraction.
The business literature has long recognized the important role of multinationals' distribution networks (Caves, 1971; Dunning, 1993; Hirsch, 1993; Gray, 1999) . According to Daniels (2000) , the rapid expansion of FDI mostly relied on the growth of multinational activities in downstream activities such as wholesale trade and after-sales services. In the international economics literature, the empirical analysis of distribution-oriented FDI has received less attention, which is at least partly due to the lack of appropriate data. Using data from U.S. affiliates of Japanese firms, Zeile (1997) reports the important role of wholesale trade affiliates in intra-firm trade. Looking at this intra-firm trade from a different angle, Greaney (2005) reports that in 1997, the export activities of Japanese wholesale trade affiliates represent 66.7% of total Japanese exports. Wholesale trade accounts not only for an important share of foreign trade but also makes up for an important share of foreign affiliate sales. Fontagné and Toubal (2010) use data for France and report that wholesale trade affiliates account for almost 15% of total foreign affiliates' sales and for 20% of French multinational firms' total foreign employment. They also show that nearly 10% of the total number of subsidiaries abroad are active in the foreign wholesale sector. Fryges (2007) reports that German wholesale trade affiliates account for about 50% of German multinational firms' foreign sales in 2003. Using data for U.S. firms for 1998, Hanson et al. (2005) report that the share of sales by foreign wholesale trade affiliates in total foreign sales by U.S. firms ranges from 9.7% for U.S. parents in transportation equipment to 37% for parents in industrial machinery. Anderson (2008) confirms the importance of foreign wholesale trade affiliates in the U.S. but notes that their importance has somewhat declined and argues that this is because "some wholesale trade affiliates
[reoriented] from importing manufactured goods for sale in the United States to manufacturing goods at U.S. facilities" (Anderson, 2008: 196, footnote 9) . This paper analyzes the foreign sales strategies of multinational firms. Our theoretical framework is related to the work of Helpman et al. (2004) , who introduce firm-level heterogeneity in a proximity-concentration model of the multinational firm. Our model differs from theirs in that we model explicitly the option of a multinational firm to export through its wholesale trade affiliate. We assume that multinational firms can produce goods abroad or set up wholesale trade affiliates to sell their goods. In contrast to the previous literature, we analyze multinational firms' choice between foreign production and foreign distribution. We assume that markets are segmented by trade costs that increase the price of goods shipped to a foreign country. Trade costs affect the sales of wholesale trade affiliates negatively, but they do not affect the sales of production affiliates. However, the fixed costs necessary to establish production in a foreign production plant are higher than the fixed costs of wholesale trade. Exporting through wholesale trade affiliates and producing abroad yield different prices and quantities and, thus, different profits.
The resulting equilibrium strategy arises endogenously from the comparison of the expected profits. Thus, trade costs affect the relative profits of producing abroad positively, whereas fixed costs affect it negatively.
We use detailed data on multinational firms' foreign activities. The data provide a geographical breakdown of foreign affiliates of German multinational firms and comprise panel information from 1996 to 2003 that allows us to distinguish between wholesale trade affiliates and production affiliates. The data are supplemented with sector-and host-country-specific variables. The empirical analysis uses the discrete choice methodology in different econometric models. We use different specifications and report estimation results for different sub-samples of multinational firms. We also consider more complex foreign sales strategies and correct for the sample selection bias that arises because we only observe firms that have foreign affiliates. Our main results are robust to changes in the sample and the econometric specification. We find that trade costs have the expected positive effect on the likelihood to produce abroad, while plant-level set-up costs reduce the likelihood to produce abroad.
A larger foreign market size and lower sector-specific production costs increase the probability of setting up production affiliates. Finally, as predicted by our heterogenous firm model, the size of the parent firm increases the probability of producing abroad.
The paper is related to the recent strand of literature studying the role of wholesalers in international trade, focusing on their role in trade intermediation (Blum et al., 2009; Bernard et al., 2009) .
2 Wholesale trade affiliates in our study are not intermediaries but integrated units of a manufacturing firm that operate in a foreign market. We examine the decision of multinational firms to serve the foreign market through wholesale trade or to produce there. Our paper is, therefore, also related to a broader literature that examines the relationship between foreign production and export (Brainard, 1997; Markusen and Venables, 1998, 2000; Helpman et al., 2004) .
The empirical literature relying on aggregate data gives support to the model of horizontal multinationals in which outward FDI substitutes for exports (Brainard, 1997; Blonigen et al., 2003; Buch et al., 2005; Carr et al., 2001; Kleinert and Toubal, 2010) .
3 However, empirical studies that use firm-level data find mixed evidence (Hanson et al., 2005; Blonigen, 2001 ). In our paper, multinationals face a decision between foreign production and foreign distribution. This choice only partly reflects the export versus affiliate production common to most of the models in the literature but does certainly show up in the aggregated data.
The paper is divided into six sections. In the following section, we derive a simple version of the proximity-concentration model. Thus, we focus explicitly on the decision made by the firm. We present our estimation strategy in section three and explain how we apply the model to the data. In section four, we
give detailed information on our firm-level database. We present the empirical results in section five. We summarize and conclude in section six.
2 This literature is mainly based on theories of trade intermediation that improves the matching between producers and consumers (see Antrás and Costinot, 2009; Rauch and Watson, 2004; or Petropoulou, 2007) .
Our focus differs since we analyze the behavior of multinational firms that are not intermediaries. 3 The traditional classification has been into horizontal and vertical FDI. Horizontal FDI occurs when a multinational duplicates its activities abroad to serve the foreign market. Vertical FDI occurs when a multinational firm splits its production process across borders.
A stylized model of production versus distribution-oriented FDI
In this section, we outline the two-country, two-sector, one-factor generalequilibrium model that explains firms' internationalization strategies. The only factor of production is labor which might differ in average productivity between the two countries. All individuals are identical in offering one unit of labor. There are two sectors: (i) a perfect-competition sector producing a homogenous good and (ii) a monopolistic-competition sector producing differentiated goods. The production process in the differentiated-goods sector requires fixed costs at the company level (to generate a headquarters service)
and fixed costs at the plant level (to produce the goods). Consumers are assumed to love variety. They choose from a bundle of different varieties, which are symmetric in the sense that the constant elasticity of substitution (CES) is the same for any two varieties. In aggregate, consumers' decisions are summarized in those of the representative consumer, who buys an average amount q i of each variety i depending on its price p i .
Markets are segmented by "iceberg" trade costs, which affect the price of goods that are exported through a wholesale affiliate. Therefore, these goods are sold at a higher price abroad than at home. However, the trade costs do not affect the price of goods that are produced abroad. Thus, the level of trade costs affects the relative profitability of selling through a wholesale affiliate and producing abroad. With high trade costs, producing abroad is the more profitable strategy, while with low trade costs, selling through a wholesale affiliate is more profitable. Low wages in the foreign country relative to the home country increase the relative profitability of producing abroad.
Optimal pricing in monopolistic competition models that rely on a CES utility representation always involves a fixed markup over marginal costs c, i.e. p = c/ρ, where 1/ρ is the inverse of the degree of differentiation between varieties. It determines the degree of monopoly power of a firm. All firms charge prices that are proportional to their marginal costs in equilibrium.
Marginal costs, in turn, have a firm-specific component stemming from the firm-specific productivity and a country-specific component stemming from country-specific wages w j with j = H, F denoting, respectively, the home and the foreign country. 
with q
The superscripts M and W S stand for multinational firms that produce abroad and those selling through a wholesale affiliate, respectively. The sub-scripts H and F denote home and foreign as the location of consumption. For instance, q W S iF denotes the quantity of the variety produced by firm i that is sold in market F through a wholesale affiliate. We define variable profits as profits net of fixed costs and denote them by π. The first term on the right side of equation (1) 
Estimation strategy
The theory predicts systematic differences between multinational firms selling through a wholesale affiliate and firms that produce abroad. We estimate equation (1) using a probabilistic model. In our empirical analysis, we consider many sectors indexed by k and many countries indexed by j. Each firm chooses its strategy in each foreign market separately. Accordingly, equation (1) 
We define the profit of selling through a wholesale affiliate relative to the profits of producing in country j as φ ijk ≡ π W S ijk /π M ijk and write profits as a fraction of sales which are, in turn, a function of the unit production costs c iHk or c M ijk , trade costs τ Hj , the mark-up 1/ρ, the (negatively) weighted price index P jk in industry k of country j, and the size Y jk of industry k in country j. Thus, φ ijk can be written as:
The degree of differentiation disappears from the relative profit equation because it is the same for firm i in both modes. The price index and the market size in j cancel too.
We estimate a log-linearized version of equation (3b). Log linearizing gives
Denoting the left side of equation (2) by
and taking the logarithms, we obtain a non-linear term, which is a function of plant-level fixed costs scaled by firm-specific profits.
Thus, the log-linearized version of equation (2) is given by equation (6) as
We can infer from the data that Π ijk is larger than zero if we observe that firm i has a foreign production plant in a particular country j. Similarly, Π ijk is smaller than zero when we observe that the firm owns a foreign wholesale trade affiliate. For each firm, we observe the chosen strategy for each country.
We can thus define a discrete variable I ijk with the outcome
1 if firm i produces in sector k in country j 0 if firm i owns a wholesale trade affiliate in j .
Rewriting equation (6) by bringing ln(Ψ ijk ) to the right side and defining the difference positively, we derive the equation to estimate
. Note that according to our model, the fixed costs are sector specific. However, they are scaled by firm-specific profits π M ijk . Thus, while the fixed costs are identical for all firms that own affiliates in the same sector, the scaling is specific to the firm. The more productive firms, those that sell more and generate, thereby, more profits, split their fixed costs over more units than less productive firms. They are, therefore, more likely to engage in foreign production.
Data, sample, and regression equation
We use a comprehensive database on foreign affiliates of German firms. The theory outlined above is best suited to explain the foreign activities of firms in the manufacturing sector. Therefore, we focus on manufacturing parent firms and eliminate those parents that are classified in the service sector, in the agro-business industry and in the mining industry. This reduces our sample to 110,306 observations.
Endogenous variable
Our first step is to distinguish firms that serve foreign customers through a wholesale affiliate from firms that produce abroad. A firm is defined as selling through a wholesale trade unit if the manufacturing parent owns only foreign affiliates that are classified in the wholesale sector in a particular country.
A firm is defined as producing abroad if at least one of its foreign affiliates in a particular country is active in the manufacturing sector. In the multicountry and multi-sector database, a particular parent firm may sell through a wholesale trade affiliate in one country and produce abroad in another country.
That is consistent with the bilateral theory laid out above.
The descriptive analysis reveals that affiliates of German multinationals from manufacturing are strongly concentrated in the manufacturing sector and in the wholesale sector as (implicitly) assumed in proximity concentration models. Only about 16% of the affiliates of manufacturing firms are classified in the service sector. Since we cannot explain these affiliates within the framework described above, we drop these observations from our sample. That reduces the number of observations further. Table 1 gives a short, descriptive summary on the construction of our sample.
-Insert Table 1 about here -
We use the sector classification of the foreign affiliate to construct the discrete dependent variable, which is set to one if a foreign affiliate is classified in manufacturing and to zero if it is classified in wholesale. We believe that our proxy reflects the decision accurately, because we only consider manufacturing parent firms.
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Our theory is related to multinational firms of the horizontal type. We define horizontal multinationals as firms that engage in the same activities at home and abroad. From an empirical point of view, the parent and the foreign affiliate must be classified in the same industry. In our sample, 90.2% of the affiliates are either active in the same sector as their parent firm or in wholesale. This composition is consistent with the proximity-concentration theory. Since we do not take into account the parent firms that are classified in the wholesale sector, the wholesale trade affiliates are different from simple trade intermediaries. They sell goods produced at home, as reported by Anderson (2008) . 7 We use the two-digit NACE classification to derive the information indicating whether the multinational meets this necessary condition. The two-digit classification distinguishes 16 non-service sectors. to analyze the importance of horizontal multinational firms. They find that about half of the total number of firms are classified in exactly the same sector as their parent firms. 
Explanatory variables
As derived above, we explain the decision to sell through a wholesale affiliate or to produce abroad by the logarithmic difference of the marginal costs of production for both strategies, the trade costs between the home and the host country, and the scaled fixed costs for the additional plant when producing abroad. Since both marginal costs and trade costs are not directly measurable, we need to find proxies for these explanatory variables. We use sector wages in the host country as a proxy for marginal costs. That is in line with our theory, which models labor as the only factor of production. Differences in productivity are modeled among firms, not among countries. Moreover, firms can transfer their productivity to the foreign country when they produce abroad.
Thus, the marginal costs of production at home and abroad differ because wages differ between the countries.
Sector wages are available at the two-digit NACE level. They are taken from the CEPII (2008) online database on trade and production. Wages are deflated to constant 1995 prices and converted into US dollar using the 1995 exchange rates. 9 For each sector, we subtract the logarithm of the wage of the partner country from the logarithm of the German wage. This gives us an explanatory 8 They do not provide information on the proportion of affiliates in the wholesale trade sector. 9 Equation (7) involves only real variables. The price indexes cancel in equation (5). In our empirical analysis, we compare decisions at different points in time. To make these decisions comparable, we must eliminate the price effects of inflation and exchange rate changes. For the expected fixed costs, this is done by scaling. Trade costs are captured by variables that are unaffected by inflation and exchange rate changes.
variable, which might also take negative values.
Trade costs are captured by distance, a border dummy, and a trade openness index. In the baseline regression, we assume that trade costs are a function of distance and a border dummy with the flexible form: τ = η(Distance) λ e δ border .
In the other regressions, we also include a trade openness index. We think that trade openness is a better (reverse) measure of trade costs than tariffs because it includes non-tariff barriers, which are certainly more important than tariff barriers for our sample, which includes many observations from OECD countries (74.9%). Moreover, the number of observations from EU countries is high The third explanatory variable in equation (7) is scaled fixed costs of producing abroad. In theory, this sector specific variable is known. However, we cannot observe the fixed costs directly because we do not know the potential fixed costs of producing abroad for firms that have decided to serve the foreign market through a wholesale trade affiliate. Therefore, we calculate expected fixed costs of affiliate production for a firm in each sector. The database on foreign affiliates contains information on fixed assets at the level of the foreign affiliates. We proxy the expected fixed costs by the sector average of the fixed assets for each sector.
As required by the model, we scale the average fixed costs. As the scaling factor, we use sales in the foreign market rather than profits. In theory, this does not change the results because profits are a fixed share of sales. Regarding the data, we believe that sales are less sensitive to accounting standards, profit transfers, and other effects that are not related to the decision to sell through a wholesale affiliate or to produce abroad. Theory tells us that fixed costs are scaled by the sales of the foreign production unit regardless of whether production abroad is chosen or not. As for fixed costs, this variable is only observable for firms that have chosen to produce abroad. We compute the expected value of foreign affiliates sales at the sector level to scale the fixed costs. We believe that this average fixed costs share is a good proxy for ex-ante expectations over the sector-specific component of the fixed costs share. We use this variable in non-logarithmic form. We also include an FDI openness indicator as a measure of country variance in fixed costs. It is defined in the same way as trade openness and also is taken from the Global Competitiveness Report. The number of affiliates and parent firms' sales are positively correlated in theory and in the data. Given the log-linearization applied in (7), we use the parent firm's sales in logarithmic form. The number of affiliates, in contrast,
is not used in logarithmic form.
Therefore, we match our discrete dependent variable at the level of the firm to a set of exogenous variables at the country, the sector, and the firm level to estimate equation (7).
Sample and regression equation
Although we have, in principle, information on the foreign activities of German firms in 177 host countries, we do not observe some explanatory variables for some countries. 10 Therefore, the effective sample size is restricted to 86 countries, including a large number of developing countries and emerging markets.
For some of these countries, we could not obtain information on all manufacturing sectors. However, the information that we lose is rather small even in terms of the absolute number of observations. The unconsidered countries account for about 16.3% of the number of foreign affiliates of German multinational firms and 9.6% of their sales. We believe that this does not bias our results because the summary statistics of the full and of the most often used sample in Table 2 look very similar.
-Insert Table 2 Finally, note that only 11.8% of the firms in our sample have a manufacturing affiliate and a wholesale affiliate in a particular foreign market. Firms do either sell through a wholesale affiliate (and do not own a affiliate in manufacturing) to a foreign country (18,333 cases) or produce abroad (hold an affiliate in manufacturing and no wholesale affiliate) in a particular foreign country (20,577 cases). This demonstrates that firms actually face the decision to sell through a wholesale affiliate or to produce abroad.
Given the discussion of the explanatory variables, we obtain the empirical model, which is given by equation (8).
, and β 3 = δ w Ger k and w F or jk denote wages in sector k in Germany and in the foreign country j, respectively. F k denotes the average fixed costs of affiliates in sector k. average sales k is the average sales of the foreign affiliate in sector k. parent productivity i denotes the proxy for a German parent firm's productivity to capture the productivity differences among the affiliates. D k and D t denote sector and time dummies, respectively. Finally, u ijk is the error term.
We expect β 1 to be positive. The larger the cost advantage abroad is, the higher the probability of producing in the foreign country will be. β 2 is also expected to be positive. Higher trade costs lead to a higher profitability in producing abroad. We proxy the last term in equation (7) by β 0 +β 4 F k average sales k + β 5 parent productivity i and expect β 4 to be negative and β 5 to be positive.
The probit model relies crucially on the assumption of homoskedasticity in the underlying latent variable model. We use the Huber-White method to correct for heteroscedasticity. Because the data are pooled over years, we include time dummy variables and correct for serial-correlation following Wooldridge (2002) . Finally, because the model is non-linear in its parameters, the marginal effects are not constant and must be interpreted at some sample point. We choose the means of the independent variables for this evaluation.
Results
We estimate equation (8) using a robust probit estimator, which assumes that observations are independent but not necessarily identical distributed among groups. Since the sample includes affiliates belonging to different parent firms and are active in different sectors and in different countries, we have quite a lot of heterogeneity in the data. The group structure implies fewer restrictions on the data. We choose the sector of the affiliate as the criteria to cluster the data. Table 3 presents the estimates for the marginal effects of our baseline regressions. In almost two-thirds of the 68,362 cases we observe, the model predicts the correct outcome.
Pooled panel estimation
-Insert Table 3 indicates a higher probability of producing abroad, the lower the wage is in the foreign country. Not surprisingly, lower costs are a driving force of the internationalization of production.
The coefficients of the distance variable and the border dummy have the expected signs, too. A larger distance increases the probability of producing abroad. German multinational firms choose to sell through a wholesale trade affiliate in markets that are close by. However, neighboring countries host more production units. The coefficient of the trade openness variable has the right negative sign and is significant at least at 5%. Including trade openness reduces the effect of the distance variable.
The coefficient of the fixed costs share variable has the expected sign and is statistically significant at the 5% level. Thus, all three elements of the theorywage differences, trade costs, and fixed costs -find support in the data. The size of the parent firms is statistically significant at the 5% level in regression (B3) and (B5). Larger parent firms have a higher probability of producing abroad.
Doubling parent firm size increases the probability by about 1%. Note that the standard deviation of parent size is particularly high. Hence, larger firms have a much higher likelihood of producing abroad. The number of affiliates, in contrast, is not significant. Measuring parent firms' productivity by the number of its affiliates does not give support to a positive productivity effect on production abroad.
We use our estimates of the coefficients β 1 of specification (B4) to compute the structural parameter ρ. The degree of differentiation among the products of the firms is one of the structural parameters of the proximity-concentration model. This degree determines firms' mark-up. Since β 1 is given by
, we can determine ρ, which equals 0.12 and implies an elasticity of substitution of 1.14.
This estimate is consistent with the theory, which assumes ρ to be between zero and one. However, the implied ρ is much lower than the parameters used in theoretical models and the resulting elasticity of substitution is far lower than those that have been found in other empirical studies. We think that is due to the fact that we measure the degree of differentiation between firms but not products.
The wage differential yields robust results in all specifications. Relatively low foreign production costs favor foreign production over wholesale trade. Given the lower wages in the Czech Republic relative to those in France, the probability that German firms will set up a foreign production unit in the Czech Republic is 40% higher than in France.
11 Concerning the effect of distance, this probability is 13% higher in Australia than in France.
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Sensitivity analysis: estimation refinements
In this section, we conduct three sensitivity analyzes. First, we check whether a possible omitted variable bias drives our result. The underlying CES demand structure restricts market size to having the same effect on the profits of both strategies. The market size cancels out in equation (3b). This feature of the model seems to be a strong abstraction. Empirical evidence points to the fact that larger markets favor production abroad (Yeaple, 2005; Buch, et al. 2005) . Therefore, we control for the partner countries' market size in our three sensitivity checks.
Second, we correct for that we have treated firms in the baseline regression as if they were all of the horizontal type. This is definitely not true for all parent firms that have affiliates classified in a different industry. Since the theoretical model applies only to horizontal firms, we run our regression considering a smaller sample that excludes all cases in which affiliates and parent companies are classified in different sectors. In our second sensitivity analysis, we do not consider "non-horizontal" multinationals, dropping them from the sample.
Third, we control for fixed effects at the firm level.
We present the results of the sensitivity analysis in Table 4 . In specification (S1) we repeat the baseline regression (B4) but add the market size variable.
In specifications (S2) and (S3) of Table 4 , we show the results for firms that 11 The manufacturing wages were 5 times higher in France than in the Czech Republic in 2003. 12 Australia is 18 times further away from Germany than France is.
are only "horizontal". In (S3) we include only firms that are directly held by German parent firms. We exclude 20,942 firms that are either held through a third firm or by parents controlled by a foreign firm.
Including the market size variable does not change the magnitude and significance of the coefficients of the other variables. The coefficient of market size is positive and statistically significant at 1% in all three regressions. The economic significance of the variable is sizable, but not huge. The larger market size of France relative to the Netherlands (which is similar to France in all other respects) increases the probability of production there relative to wholesale sales by about 14%. Thus, market size affects positively the probability of producing abroad given the fixed costs share.
-Insert Table 4 about here -
The columns (S2) and (S3) report the results for the sample with only "horizontal" firms. The qualitative results are the same as in regression (S1) and are similar to the baseline regressions. The signs of the coefficient are unchanged.
The overall predictive power is similar to the one found in the baseline regression. The small change in (S2) compared to the baseline models is not surprising given the small sample variation. However, the small change in the number of observations is an interesting result in its own right. Dropping "non-horizontal" firms reduces the sample by 9.4% of the observations.
The sample contains information about 4,767 firms in 14,656 firm country combinations. Among them, there are only 784 firms that switch their strategy from wholesale export to production abroad or vice versa over the eight-year period. Hence, most of the information comes from the cross-section variation.
However, the low number of switching firms indicates that the observations might not be independent across years. Instead, there might be unobserved and, therefore, uncontrolled effects that influence a firm's decision to choose one or the other decision. We use a fixed effect logit model to control for these effects.
13 Column (S4) presents the estimates of the fixed effects logit model.
The firm-level fixed effect model makes use only of the observations of firms that switch strategies. All non-switching firms drop from the analysis. Thus, we are left with 3,863 observations from 784 switching firms. The low number of observations and the fact that only time variance is used results in the insignificance of the FDI openness coefficient. The time-invariant distance, border, and parent size variables are perfectly collinear and, therefore, drop from the estimation results. According to the theory, the fixed costs share should not vary over time, either. We believe that the positive coefficient of the fixed costs share is due to yearly variations in our data and does not point to a positive effect of fixed costs on production abroad in the data. The insignificance of the coefficient is in line with the theory and our expectation. All other coefficients except FDI openness have the expected signs. In particular, a higher trade openness of a country decreases the probability of producing there relative to selling through a wholesale affiliate. Given the small number of switching firms and the low variance in some of the explanatory variables, we put more weight on the pooled regressions, which use the variance from the cross-section.
Sensitivity analysis: more complex decision structures
So far, we excluded the strategy that chooses to sell at home and not abroad from the analysis. However, this strategy is a rational outcome in our model.
Firms that choose not to be active in a particular country just find the con- (1) not satisfied. We check if our results
13
The incidental parameter problem lets us refrain from probit fixed effects regressions. This problem does not arise in fixed effects logit models (Wooldridge, 2002) .
are sensitive to the inclusion of this strategy. Moreover, the model predicts a sorting with respect to productivity or size for each foreign country: the most productive (the largest) firms produce in the foreign country, less productive (smaller) firms sell through their wholesale trade affiliates, and even less productive firms do not engage in activities in this country at all. We verify whether this theoretical result finds support in our data.
Therefore, we inflate the sample to account for the option not to engage in a particular foreign country.
14 We now consider three outcomes: I=0 refers to no service, I=1 refers to sales through a wholesale trade unit, and I=2 refers to production abroad. Inflating the sample by filling in all of the "missing" firmcountry-year combinations for the countries for which we have the explanatory data yields a total of 602,971 observations, of which 558,839 are zeros, 20,575
are ones (wholesale-trade exports), and 23,557 are twos (production abroad).
The multinomial probit estimator can deal with more than two outcomes of the discrete endogenous variable. We apply this estimator to our three outcome using the no-activity alternative as baseline. We present the marginal effects of the exogenous variables on the decision to sell through a wholesale affiliate compared to not engaging in the country in column (MNP1) of Table 5 and the marginal effects concerning the decision to produce in the foreign country in column (MNP2). Although estimated in a single framework, the estimated coefficients can be interpreted as in the simple probit case, with no activity being the benchmark in both cases.
-Insert Table 5 about here -
We apply the structure of the decision between wholesale trade and production 14 Since we work with the whole population of German foreign affiliates and a rather low reporting limit, we are confident that a firm-country-year combination that does not exist in the data before its extension refers to firms that has choosen not to serve the particular market. Since 2002, German enterprises have reported their international capital links if the direct investment enterprises balance sheet total exceeds 3 million Euros.
abroad on a pair of decisions that do not have exactly the same structure.
Thus, some of the variables do not serve a particular purpose or even reflect something different. In testing the theory, this robustness check is, therefore, very interesting, although not all variables are easy to interpret. There are four results that are particularly important for our analysis. First, the wage differential has the opposite sign in column (MNP1) and (MNP2). Whereas the wage difference reflects cost differences in the production abroad vs. no activity decision (MNP2) there is no such comparison in the wholesale vs.
no activity decision in (MNP1). The negative sign there might reflect percapita income differences between the countries rather than cost differentials.
Second, the fixed cost share does not serve any purpose in the wholesale vs.
no activity decision in (MNP1). It is insignificant which is in line with the theory. In the production abroad vs. no activity decision (MNP2), in contrast, the fixed costs share has the expected negative sign. Third, the distance costs (including border and openness) favor no activity in both decisions. That has been found in several studies at all levels of aggregations. Fourth, the firm specific productivity, proxied by the parent firm's size, is positive and significant in both decisions. More productive firms chose activity in a foreign country rather than no activity.
The multinomial probit estimates decision structures with more than two outcomes that are unordered. But according to the theory, the decision among the three options is ordered with respect to firms' productivity. We implement this ordering by using a generalized ordered logit model. In an ordered model, the difference in the outcomes 1 vs. 2 for wholesale trade vs. production abroad becomes meaningful in that 2 is not only different but higher than 1. This higher order requires the latent variable to exceed a threshold that is higher for the production case than for the wholesale case while the coefficients are the same for both decisions. However, there is no ordering with respect to all variables but only with respect to productivity. Therefore, we use a generalized ordered logit model that restricts the coefficient of the productivity to be identical for all groups, whereas the other parameters are free to differ. Thus, we estimate a partial proportional odds model that enforces the ordering on productivity.
The results are given in Table ( The results from the generalized ordered logit are consistent with our theoretical findings. In particular, the results from (GOL2) confirm the earlier findings of the probit regressions. Note that the decision not to be active in the particular country at all, which is displayed in column (GOL1), is also in line with the theory. Foreign activities are more likely the more productive the German multinational firms is. Distance and fixed costs negatively affect the likelihood to be active in the foreign market. We find that openness and the size of the partner country positively affect the probability of being active abroad. The positive effect of the wage difference stems only from the decision to produce abroad, and not from the wholesale decision.
Conclusion
We analyze manufacturers' decision to serve a foreign market based on a simple proximity-concentration model with heterogeneous firms. The model is estimated using a detailed dataset on multinational firms' foreign activities.
We find support for the fixed costs-variable costs trade-off spelled out by the theory. Production abroad is positively affected by trade costs, while it is deterred by plant-level fixed costs. Moreover, the probability of producing abroad increases with the size of the parent firm.
Additionally, we found strong evidence for wage differences affecting the decision to produce in a foreign country or to sell there through a wholesale affiliate. Wage differences have a positive effect on the probability of producing abroad, which is statistically significant at least at the 5% level and robust across the different specifications. At the micro level, the importance of cost differentials appears much stronger than those found in studies using aggregate data.
We conduct some robustness checks to assess the effect of market size on firms' decision to supply a particular foreign market. We find that market size has a positive and significant effect on the decision to set up a production unit abroad. Market size positively affects the probability of producing abroad given the fixed costs share because the larger market also allows less productive firms to cover the fixed costs. This result is robust across different specifications and different sub-samples.
Considering more complex decision structures supports the results and leaves the main conclusions unchanged. We use a multinomial probit model to analyze all three outcomes: no activity, wholesale trade, and production abroad, within one framework. It offers a valuable robustness check because the pre-dictions from the theory differ for the effect of the wage differential and the fixed costs share on wholesale trade and production abroad. We find these differences in the data. In the generalized ordered logit estimation, we imposed the parallel lines assumption from the theory on productivity. The results concerning the choice between distribution-and production-related FDI are robust to these changes in the regression framework. In sum, we find the elements of the wholesale versus production abroad decision to be robust and important at the firm level. 
